Mid-infrared supercontinuum generation in chalcogenide step-index fibers pumped at 2.9 and 4.5µm by Kubat, Irnis et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Mid-infrared supercontinuum generation in chalcogenide step-index fibers pumped at
2.9 and 4.5µm
Kubat, Irnis; Agger, Christian; Møller, Uffe Visbech; Seddon, Angela; Tang, Zhuoqi; Sujecki, Slawomir;
Benson, Trevor M.; Furniss, David; Lamrini, Samir; Scholle, Karsten; Fuhrberg, Peter; Napier, Bruce;
Farries, Mark; Ward, Jon; Moselund, Peter M.; Bang, Ole
Publication date:
2014
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Kubat, I., Agger, C., Møller, U. V., Seddon, A., Tang, Z., Sujecki, S., ... Bang, O. (2014). Mid-infrared
supercontinuum generation in chalcogenide step-index fibers pumped at 2.9 and 4.5µm. Abstract from Photonic
Fiber and Crystal Devices: Advances in Materials and Innovations in Device Applications VIII, San Diego, CA,
United States.
The Mid-InfraRed (MIR) spectral range (2-12µm) contains the spectral fingerprint of many organic 
molecules, which can be probed nondestructively for e.g. detection of skin cancer. For this 
SuperContinuum (SC) laser sources are good candidates since they can have broadband 
bandwidths together with high spectral densities. Here we consider a MIR SC laser sources based 
on chalcogenide step-index fibers with exceptionally high numerical aperture of ~1 pumped either 
with Er:ZBLAN and Pr:CHALC fiber laser operating at 2.9 and 4.5µm, respectively, having P0=1kW, 
T0=50ps, 𝜈𝑅 = 4𝑀𝐻𝑧 and Pavg=200mW. 
The optical properties of fibers (dispersion, nonlinearity and confinement loss) are modeled using 
the finite element tools based on measured refractive indices of the core and the cladding 
chalcogenide compositions.  
Generation of MIR SC is investigated using the Generalized Nonlinear Schrödinger Equation using 
actual measured fiber loss obtained using FTIR spectrometry. Pumping the fiber at 2.9µm and 
4.5µm yields a SC spanning the 3-10 and 3-12.5µm range with around 10 and 20mW converted 
into the 8-10µm band, respectively.  
Using specially designed CHALC SIF in conjunction with pulsed MIR fiber lasers at 2.9 and 4.5µm it 
is thus possible to generate a MIR SC spanning almost the entire spectral region of interest with 
ample power being converted into the MIR. 
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